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B n3o6peTehinn yMeHbweHwe OTHOLueHi/ia 

ni/IKOBOM MOII^HOOTM K CpeflHefi MOLAHOCTI/I 

nepeAaMM Mo6wibHOM CTaHi4i/ii/i b cucTeMe 
MoGnnbHOM CBE3H ocyii^ecTBTi^eTCfl nyTeM 
paciiinpeHna n MOflyxifmnn AaHHbix nepeflaMM 
KOMnnGKCHOM pacLui/ipnioLneM 
nocneflOBaTenbHOCTbio. 3Ty 
nooneflOBaTenbHOOTb reHepupyioT b OTBeT Ha 
Ka>KAbiM sneivieHT nceBAowyMOBOM 

nocneAOBaTenbHOCTM TaK, mto6w nonyMMTb 

MHOKeCTBO SJieMeHTOB M HT06bl pa3HOCTb cpa3 

Me>Kfly ra>KAbiMH AByMfl nocneAOBaTenbHbiMM 
KOMnneKCHbiMH sneivieHTaMi/i cocTaBnana 90 °. 
TexHMMecKMM pe3yjibTaT - B03MO>KHOCTb ru6Koro 
perynnpoBaHMfl moi^hoctm, t. k. MoiAHOCTb 



Mo6nnbHOM nepeflani/i reHepupyioT TOJibKO Ha 
nnHeMHOM ynacTKe xapaKTepi/icTHKW ycunnTerifl 
moiahoctm. 3 c. m 1 7 3.n. cp-nbi. 7 nn. 
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06liaCTb TeXHUKM, K KOTOpOM 1 

H3o6peTeHne 

HacToainee M3o6peTeHne 
o6meM cny-iae k CMCTeMaM Mo6mibHoW cbswm, b 
nacTHOCTM k cnoco6y yMeHbweHMfl OTHOiueHMfl 

nMKOBOM MOIUHOCTM K CpeAHeM MOIUHOCTH 

nepeAaMM Mo6nnbHOM CTaHi^nn b cucieMe 
Mo6nnbHOM 0BA3M m ycTpoflcTBy pf\9, ero 
ocyii^ecTBreHMfi. 

YpOBeHb TeXHMKM 

06bHHafi cncTen/ia Mo6nnbHOM cbh3m c 

MflKP (MHOKeCTBeHHbIM flOCTyn C KOAOBbIM 

pa3AeneHneM KaHanoB) o6ecnennBaeT ycnyrn 

peMGBOM CBS3M, B TO BpeMfl KSK CMCTeMa 

Mo6nnbHoPi CBA3M 3G npeAocTaBnaeT 
AonojiHMTenbHbie ycnyrn BbicoKOKaMecTBeHHOM 
peneBOM cbh3m, BbicoKOCKopocTHOM nepeAann 
flaHHbix, nepefla4M flBiroyLnwxcs M3o6pa>KeHww v\ 
npocMOTpa b HHTepHeT. B javav\ cucieMe 
Mo6nribHOM cba3m riMHun paflnocBfl3n oootomt 
H3 npaMOM nnHnn cbh3m, HanpaBneHHOM ot 

6a30BOM CTaHU,MM (EC) K M06MnbHOM CTaHL^MM 

(MC), n o6paTHOM nnHMM cbh3m, HanpaBneHHOM 
ot MC k BC. 

npn nepexoAe nepe3 Horib bo BpeMH 
paoiiinpeHun m MOflynflL^nn npn nepeAane no 

06paTH0M J1HHMM CBJ13H (M3MeHeHHe 

MaCTOTbl Ha it) OTHOLUeHMe nMKOBOM moiuhoctm K 

opeAHeR moiahocth nepeaa'-in Mo6nnbHOM 
CTaHi^nn (moluhoctm Mo6nribHoCi nepeAann) 
yBennMHBaeTC5i, hto npuBOAMT k noBTopHOMy 
yBeni/iHeHHK). noBTopHoe yBennHeHne 
He6naronpnflTHO CKa3biBaeTca Ha KaMecTBe 
CBA3H Ana Bbi30BOB, BbinoriHfleMbix APyrnMH 
a6oHGHTaMM. CneAOBaTeribHO, OTHOiueHMe 
ni/iKOBOM moiuhoctm k cpeAHefi moiahocth 
flBfineToa Ba>KHbiM cjDaKTopoM npn 
npoeKTnpoBaHMi/1 n SKcnnyaTaL^MM ycnnnTenn 
moluhoctm B MC. 

noBTopHoe yBennneHne nofiBnaeTCfl n3-3a 
Toro, mto xapaKTepnoTMKa ycnnnTejin molahoctm 

M06HJ~lbHOM CT3HL1MM COAep>KMT nMHeMHyK) M 

HeiiMHeMHyio nacTH. KorAa MoiAHOCTb 
Mo6nribHOM nepefla^n yBenn^MBaeTcn, cm man 
nepeAann MC M3-3a HennHefiHOCTM 
xapaKTepucTMKM reHepMpyeT noMexM b 
MacTOTHOM o6nacTM Apyroro nonb30BaTena, 
Bbi3biBasq ABneHne noBTopHoro yBenn4eHMfl. 

noBTopHoe yBenn'-ieHne MO>KeT 6>biTb 
npeAOTBpaiAeHO nyTeM coKpameHHfl pa3MepoB 
cotobom nneCiKM m nepeAa'-iM CMmana ot MC b 
cotobom meme Ha cooTBeTCTByi&Ayio 6a30Byio 

CTaHLlMHD C HH3KHM ypOBHeM MOIUHOCTM. TaKMM 

o6pa30M, MomHOCTb Mo6nnbHOM nepeAa^n 
mo>kho rn6ra perynnpoBaTb, ecnn OTHOiueHMe 

nMKOBOM MOIUHOCTM K CpeAHeM MOIUHOCTM 

orpaHMHMTb b onpeaeneHHOM Anana30He. 
OAHaKO cpM3M4ecKM yMeHbruaTb pa3Mepbi 

COTOBOM AHetlKM SKOHOMM'-ieCKM HeBbirOflHO, 

nocKonbKy rarAa noHaflo6MTCH 6onbiue coTOBbix 
meev. f\m\ a^hhom o6nacTM, a f\nf\ k3>kaom 
cotobom swefiKM Tpe6yeTCfl co6cTBeHHoe 
o6opyAOBaHMe Ana cba3m. 

CymHOCTb H3o6peTeHna 

CooTBeTCTBeHHO 3aAaneti HacToamero 
M3o6peTeHM3 mnnejcn co3AaHne ycTpoMCTBa m 
cnoco6a pfv?, yMeHbLueHMfl OTHOiueHMfl nuKOBOM 
moiuhoctm k cpeAHeM moiuhoctm nepeAa^M 

MO^MnbHOM CTaHL^MM B CMCTeMe MO^MnbHOM 
CB33M. 

flpyroM 3aAa4eM HacTOflinero M3o6peTeHMfl 
^Bn^eTCfi co3AaHMe cnoco6a rM6Koro 
perynMpoBaHMfl moiuhoctm Mo6MnbHOM 
nepeAaMM nyTeM orpaHM^eHMS OTHomeHMfi 

MOIUHOCTM K CpeAHeM MOIUHOCTM 



Mo6MnbHOM nepeAaHM b onpeAeneHHbix 
npeAenax. 

Eme oahom 3aAaneM Hacranmero 
M3o6peTeHMfi ^Bn^eTCfi co3AaHMe cnoco6a 
rM^Koro M3MeHeHM?i pa3Mepa cotobom aneMKM b 

CMCTeMe M06MnbHOM CB33M ATl^ 

npeAOTBpameHUfl noBTopHoro yBennHeHnw. 

CneAyioii^eM 3aAaHeM HacTonmero 
M3o6peTeHMfl flBnaerefi co3AaHMe cnoco6a 
ynymneHM3 xapaKTepMCTMK aBTOKoppenaL(MM 
MHoronyneBoro CMmana m xapaKTepMCTMK 

B33MMHOM KOppenflL^MM no OTHOLLieHMK) K APY™M 



flna penieHMfl stmx m APyrMX 3aAaH 
npeAnaraeTca ycTpoMCTBO m cnoco6, 
npeAHa3HaneHHbie flns yMeHbineHns OTHOiueHUfl 

nMKOBOM MOIUHOCTM K CpeAHeM MOL^HOCTM 

Mo6MnbHOM nepeAaHM b CMCTeMe Mo6MnbHOM 

CBA3M. YCTpOMCTBO M CnOC06 paCLUMpfllOT 

AaHHbie Mo6MnbHOM cba3m KOMnneKCHOM 
paciiiMpaioiAeM nocneAOBaTenbHOCTbKj. 
KoMnneKCHan paciuMpnioiAafl 
nocneAOBaTenbHOCTb coAep>KMT MHO>KecTBO 
sneMeHTOB m reHepMpyeTca b OTBeT Ha Ka>KAbiM 
sneMeHT riLU (nceBAomyMOBOM) 

nocneAOBaTenbHOCTM TaKMM o6pa30M, 4to 

pa3H0CTb Cj3a3 Me>KAy Ka>KAblMM AByMfl 

nocneAOBaTenbHbiMM KOMnneKCHbiMM 

KpaTKoe onucaHne nepTewefi 
OMr.1 - 6noK-cxeMa Mo6MnbHOM CTaHi^MM pf\n 
peann3aL4nn cnoco6a paciunpeHMfi w MOflynsmuM 
cornacHO OAHOMy BapMaHTy HacTOflinero 
M3o6peTeHHiq; 

OMr. 2 - 6noK-cxeMa nepBoro BapMaHTa 
0*MH (oTHOCMTenbHaa cpa30Ban MaHMnynnu,Mn) 
Ctc/2, noKa3aHHo£i Ha cpnr.1; 

OMr. 3A m 3B - coBOKynHOCTb CMrHanoB m 
M3MeHeHM5i 4>a3bi b KOMnneKCHbix 
paciiiMpnioiAMX nocneAOBaTenbHOCTax, 
cooTBeTCTByioi^Me CTpyKType reHeparapa 
0<J>MH cji/2, noKasaHHoro Ha cpnr.2; 

OMr. 4 - 6noK-cxeMa BToporo BapMaHTa 
reHepaTopa 0<PMH c n/2, noKa3aHHoro Ha cpnr.1; 

0Mr. 5A m 5B - coBOKynHOCTb CMrHanoB m 
M3MeHeHMfi cpa3bi b KOMnneKCHbix 
pacniMpnioiAMX nocneAOBaTenbHOCTax b 

o CTpyKTypoM reHepaTopa O^MH 



cji/2, 

OMr. 6 - 6noK-cxeMa Mo6MnbHOM CTaHi^MM b 
CMCTeMe 3G IS-95, b kotopom Mcnonb3yeTC^ 
cnoco6 pacniMpeHMfl m MOAyriflL^MM cornacHO 
HacTonmeMy M3o6peTeHHio; 

OMr. 7 - 6noK-cxeMa MoGMnbHOM CTaHL4MM b 
CMCTeMe c LU-MflKP (ruMpoKononocHbiM 
AocTyn 



pa3AeneHMeM 



Mcnonb3yeTca cnoco6 paciiiMpeHMfl 
HacTOfiineMy 



KOTOpOM 



npeAnoHTMTenbHbix 



MOAynfii^MM 

M306peTeHMIO. 

noApo6Hoe 
BapnaHTOB ocyinecTBneHMfi M3o6peTeHHs 

HM>Ke co ccbinKaMM Ha conpoBOAMTenbHbie 
HepTe>KM onMCbiBaioTca npeflnoHTMTenbHbie 
BapMaHTbi ocyiAecTBneHMfi HacToamero 
M3o6peTeHMfl. B nocneAyioiAeM onMcaHMM 

3 KOHCTpyK14MM MJ1M CpyHK14MM nOflpo6HO 
HT06bl He 0TBneK3Tb 

t cyTH HacToamero w3o6peTeHMfi. 
HacTOflinee M3o6peTeHMe coAep>KMT 
cneAyioiAMe HOBbie w OTnn4MTenbHbie npn3HaKw: 
(1) MOLAHOCTb Mo6MnbHOM nepeAa^M MO>KeT 
tm6ko perynMpoBaTbca nyTeM orpaHM'-ieHM^ 
OTHOiueHMfi nMKOBOM moiuhoctm k cpeAHeti 
moli^hoctm b onpeAeneHHbix npeAenax m, 



cneflOBaTenbHO, yflep>K.aHMfi molahoctm 
Mo6unbHOM nepeflaHM Ha nuHewHOM ynacTKe 
xapaKTepucTMKM ycmiMTejifl moluhocth; 

(2) npeflOTBpamaioT cflBur cpa3bi 
KOMnneKCHOM pacujnpaioineM 
nocneflOBaTenbHOCTM Ha 180° (to ecTb Ha n) 
Ana noflflep>KaHMfl moii^hoctm MOOMnbHOM 
nepeflaHM Ha nnHePiHOM ynacTKe 
xapaKTepucTMKM ycwjiMTena moluhocth; 

(3) pa3HOCTb Cpa3 Me>Kfly Ka>KflblMM flByMfl 

nocneflOBaTenbHbiMM KOMnneKCHbiMM 
sneMeHTaMU KOMnneKCHOM pacLunpaioineM 
nocneflOBaTenbHOCTM (PN| u PN Q ) c 
90° (to ecTb 7i/2) flna orpaHMHt 
BbixoflHoti molahoctm cpurbTpoB rpynnoBoro 
cneKTpa n yMeHbweHMfl TeM caMbiM OTHOLueHMfi 
nuKOBOM molahoctm k cpeflHefi moiuhocth 
Mo6nnbHOM nepeAaHH; 

(4) ynyHLuaioT xapaKTepncTHKM 
aBTOKoppensmnn MHoronyHeBoro cwmana m 
xapaKTepnoTMKH B3anMHOM Koppejifmnn 
OTHOGMTenbHO Apy™x norib30BaTeneM nyTeM 
noBTopHoro pacLunpeHna cumana, KOTopbifi 
nponien Hepe3 KOMnneKCHOM paciiinpnTenb, 
pacujupflKJii^eti nocneflOBaTerbHOCTbK) PN 2 , 
reHepnpyeMOM reHepaTopoM n LU KOfla. 

B flaHHOM BapnaHTe HacToamero 
M3o6peTeHnn Ba>KHO to, hto "OOMH 
(oTHOCMTejibHaa cpa30Baa MaHnnynnL^Mfi) 
c tc/2" He flBJVfleTCH o6bNHOM OOMH n 
Ha3biBaeTca TaK noTOMy, hto b KOMnneKCHOM 
paoiiinpflioineM nocneflOBaTenbHOCTM 
PN i+jPN Q , reHepupyeMoCi b reHepaTope OOMH 
o n/2, Ha np0T3>KeHMM BpeMeHM npoxo>KfleHHfl 
OAHoro sneMeHTa pacwMpsioLfleM 
nocneflOBaTenbHOCTM 4)a3a M3MeHfleTCfl Ha %!2. 

06paTHMCfi k cpnr.1, rfle noKa3aHa 
6noK-oxeMa Mo6nnbHofi OTaHL^nn (MC), KOTopan 
npuBeAeHa 3Aecb ana onMcaHMH cnocoooB 
paoiunpeHun m MOflynau,MM AaHHbix Mo6nnbHOM 
nepeflaHM flna yn/ieHbiiieHnfl OTHOweHMfl 

[1MK0B0M MOLflHOCTM K CpeflHeM MOLAHOCTM 
M06HJlbHOM nepeAaMM B COOTBeTCTBMM c 

BapuaHTaMH ocymecTBneHMfl HacTOALflero 
n3o6peTeHnn. KoMnneKCHbifi cuman, 
BKnioHaioii^MM 1-aaHHbie (onHcpa3Hbie AaHHbie) n 
Q-flaHHbie (KBaApaTypHbie AaHHbie, to ecTb 
OABUHyTbie Ha n/2), noflaeTca b KanecTBe 
nepBoro BxoflHoro onmana b KOMnneKCHbiM 
paciiinpnTenb 2. TeHepaTop PN| 4 reHepupyeT 
nooneflOBaTenbHOOTb PN|, a reHeparep OOMH c 
tc/2 6 reHepHpyeT KOMnneKCHbie 
paciunpflioi^He nocneflOBaTenbHOCTM PN | n 
PN q, npi/meM nocneflOBaTenbHOCTb 
PN | nocTynaeT ot reHepaTopa PNi 4. 
KoMnneKCHbie pacmnpflioiAMe 
nocneflOBaTenbHOCTM PN| n PN Q noflaioTCfl b 
BToporo BxoflHoro cumana b 
i paciunpnTenb 2. 3tot BapnaHT 
ocymecTBrieHMfl HacTOfliflero M3o6peTeHna 
OTnnnaerefi TeM, hto 3flecb OTcyTCTByeT 
nepexofl nepe3 Honb, nocKonbKy pa3HOCTb qba3 
Me>Kfly Ka>KflbiMH flByMfi nocneflOBaTenbHbiMM 

KOMnnGKCHbIMM SfieMGHTaMM KOMnneKCHOM 

pacwMpaioLneM nocneflOBaTenbHOCTM (PN | n 
PN Q ) cocTaBnaeT n/2. CTpyKTypa m pa6oTa 
reHepaTopa Od>MH c %!2 6 noflpooHO 



5B. 

Ha cpnr.1 KOMnneKCHbiM paciunpnTenb 2 
BhcnioHaeT b ce6a yiviH0>KHTenn 8, 10, 12 n 14, a 
TaioKe cyMMaTopbi 16 n 18 flna KOMnneKCHoro 
paciunpeHU^ 



paCLUHpflKllflMMH 

nocrieflOBaTeribHOCT3MM PN| n PNq. noflpo6Hoe 
onucaHne pa6oTbi KOMnneKCHoro paciiinpnTena 

2 MO>KHO HaMTM B llaTeHTHOM 3aflBKe KR 

98-7667. 

YMHO>KMTejlM 20-1 M 20-2 yMHO>KaiOT 

pe3ynbTnpyioii4nCi pacninpeHHbiM CMHCpa3HbiM 
cm man XI m pacujMpeHHbiM KBaflpaTypHbiM 
cm man XQ, nonyneHHbie ot KOMnneKCHoro 
pacniMpMTenn 2, Ha nocneflOBaTenbHOCTb PN 2 , 
reHepMpyeMyio reHepaTopoM PN 2 21, flna 
AononHMTenbHoro paciiiMpeHMS. B ashhom 
BapMaHTe ocyii4ecTBneHMn HacToamero 
M3o6peTeHMfi nocneflOBaTenbHOCTM PN -| m 

PN 2 flBnflfOTCfl He3aBMCMMblMM. 

ripeflnonaraeTCfi, hto 3a 

nocneflOBaTenbHOCTAMM PN -| m PN 2 MO>KeT 
cneAOBaTb niil nocneAOBaTenbHOCTb, KOTopaa 

CpOpMMpyeTCfl MfleHTMCpMKai^MOHHblM KOflOM 

nojib30BaTensq. B stom M3o6peTeHMH yMHO>KeHMe 
BbixoflHoro cMmana KOMnneKCHoro 
paciiiMpMTenfl 2 Ha PN 2 He flBnaerefl 
o6a3aTenbHbiM npn3HaKOM. 

BbixoflHbie CMmanbi yMHOKMTeneM 20-1 m 
20-2 noflBepraioTCfl cpMnbTpai^MM c noMombio 
qbMnbTpoB rpynnoBoro cneKTpa 22-1 m 22-2 m 
perynMpoBKe ycMneHMfl (G P ) c noMombio 
KOHTponnepoB ycMneHMfl 24-1 m 24-2 
cooTBeTCTBeHHO. 3aTeM CMecMTenM 26-1 m 26-2 
yMHO>KafOT BbixoflHbie CMmanbi KOHTponnepoB 
ycMneHMfl 24-1 m 24-2 Ha cooTBeTCTByioiflMe 
HecymMe, cos(2jtf c t) m sin(2jtf c t), flna 
npeo6pa30BaHM^ c noBbinieHMeM nacTOTbi, a 
cyMMaTop 28 cyMMMpyeT BbixoflHbie CMmanbi 
CMecwTeneii 26-1 m 26-2. 

ComacHO HacToaifleiviy M3o6peTeHMio 
ynymuaioTCfl xapaKTepMCTMKa aBTOKOppennu,MM 
MHoronyneBoro CMmana m xapaKTepMCTMKM 

B33MMHOM KOppen3L^MM no OTHOliieHMK) K flpyrMM 

nonb30BaTen?iM nyTeM flBa>Kflbi BbinonHaeMoro 
pacniMpeHMfl BxoflHoro KOMnneKCHoro CMmana: 
oflMH pa3 nocneflOBaTenbHOCTbio PN-|, a 
flpyroM pa3 nocneflOBaTenbHOCTbio PN 2 . 3flecb 
nocneflOBaTenbHOCTM PNi, PN 2 , PN| m 
PN Q MMefOT oflMHaKOByio HacTOTy cneflOBaHMa 
mx sneMeHTOB. 

EcnM cpa3a KOMnneKCHOM pacujMpaioiAeM 
nocneflOBaTenbHOCTM PN|+jPN Q , nocTynaioifleM 
c Bbixofla reHeparapa paciiiMpfltomeM 
nocneflOBaTenbHOCTM, pe3KO M3MeHMTcn 
(HanpMMep, ot 0 flo 180°), to sto Bbi30BeT 
yBenMHeHMe OTHOiueHMa nMKOBOM moiuhoctm k 
cpeflHeM moiahoctm Mo6MnbHOM nepeflaHM, hto 
npuBefleT k noBTopHOMy yBenMHeHnio w yxyfliunT 

OflHara KOHCpMrypai4Mfl reHepaTopa 
pacniMpnioiAMX nocneflOBaTenbHOCTeM TaKOBa, 
hto b flaHHOM BapMaHTe ocyiflecTBneHMfl 
HacTonmero M3o6peTeHMfi npM reHepai4MM 
KOMnneKCHOM paciuMpnioifleM 
nocneflOBaTenbHOCTM PN|+jPNq He npoMcxoflMT 
nepexofl nepe3 Honb (He npoMcxoflMT 

Ha c(3Mr.2 npeflCTaBneHa 6noK-cxeMa 
reHepaTopa 0*MH c n/2 6, npeflnaraeMoro b 
KanecTBe reHepaTopa paciuMpnioifleM 
nocneflOBaTenbHOCTM cornacHO HacTowii^eMy 
M3o6peTeHMio. Oco6eHHOCTbio reHepaTopa 
0<J>MH c it/2 6 flBnaerefi to, hto MaKCMManbHaa 
pa3HOCTb epa3 Me>Kfly Ka>KflbiMM flByMfi 
nocneflOBaTenbHbiMM KOMnneKCHbiMM 
sneMeHTaMM KOMnneKCHOM pacniMp^ioi^eM 
nocneflOBaTenbHOCTM PN|+jPNq a 



TeHepaTop OOMH c %!2 6 BKniwaeT 6jiok 

BbNMCneHMfl KOMnneKCHOM CpyHKI4MM 32, 

KOMnneKCHbiM yMHO>KMTejib 34 m perwcTpbi 
3aflep>KKn 36 n 38. YMHOXMTenb 30 yn/iHO>KaeT 
nill aneMeHTbi nocneAOBaTenbHOCTM 
PN | Ha ±nl2 v\nv\ ±3x12. llpeflnonaraeTcs, hto 
yMHO>KMTejib 30 yMHO>KaeT Ka>KflbiM oamh riLU 
9/ieMeHT nocjieflOBaienbHOCTM PN| Ha mo6yio 
cpa3y b Anana30He ±%I2 nnn ±3ji/2. 

BllOK BbNMCJieHMfl KOMnneKCHOM (JpyHKL^MM 32 

cjDopMnpyeT KOMnneKCHbie AaHHbie Re+jlm 
nyTen/i npeo6pa30BaHMH Ka>Kfloro cflBUHyraro no 
cpa3e niil sneMeHTa, nocTynaioLflero ot 
yMHO>KMTejifi 30, b KOMnneKCHyio cpyHKL^Mio 
exp(j[.]). KoMnneKCHbiii yMHOXMTenb 34 
BbinonHfleT KOMnneKCHoe yMHOxeHMe 
KOMnneKCHbix flaHHbix Re+jlm Ha 3HaneHMa 
(KOMnneKCHbie flaHHbie), nonyneHHbie ot 
perwoTpoB 3aflep>KKM 36 m 38, v\ bnboamt 6jiok 
aneMeHTOB PN|+jPNq KOMnneKCHOM 
pacwMpaiomeM nocneAOBaTenbHOCTM. PernoTp 
3aflep>KKH 36 xpaHUT 3HaHeHne PN| Ha 
npoTJUKemw BpeMeHM npoxo>KAeHMfl oahoto 
sneMeHTa, a perncip 3aAep>KKM 38 xpaHUT 
3Ha4eHne PNq Ha npoTq>KeHnn BpeMeHM 
npoxo>KAeHHfl oflHoro sneMeHTa. HananbHbie 
3Ha4eHns (KOMnneKCHbie flaHHbie) coflep>KHMoro 
pernoTpoB 3aAep>KKM 36 n 38 onpeflenaioTCfl 
cneAyioiAMM o6pa30M: 
(ypaBHeHne 1) 

pemcTp 3aflep>KKH 36 = Re[exp(je)j 
perMCTp 3aflep>KKH 38 = lm[exp(je)], 
rfle e MO>KeT MMeTb mo6oe 3HaMeHne, ho 



npeflr 



jt/4. 



...} l 



Ecjim npeAnono>KMTb, 
nocneAOBaTeribHbie 
nooneAOBaieribHOOTflx PN 
PN 2 npeACTaBJiaioT cooom {1 , 

{-1, 1, -1, 1,...} COOTBeTCTBBH HO M 

HanaiibHbie 3HaneHMfi coflep>KHMoro perncipoB 
3aflep>KKM 36 n 38 paBHbi 1, to 
nocneAOBaTeribHbie sneMeHTbi KOMnneKCHOM 
paciunpaioiAeM nocneAOBaTenbHOCTM 
PN i+jPNQ, reHepnpyeMOM reHepaTopon/i 0<t>MH 
c jt/2 6, npeACTaBn^ioT co6om {(-1+j), (1+j), 
(-l+j), (1+J)...}, a nocneAOBaTenbHbie 
sneMeHTbi KOMnneKCHOM pacLunpaioiAeM 
nocneAOBaTenbHOCTM, nocTynaioiAeii Ha bxoa 
c(3MnbTpoB rpynnoBoro cneKTpa 22-1 n 22-2, 
npeACTaBnaioT cooom {(1-j), (1+j), (1-j), 
(1+j)...}. nocneAOBaTenbHOCTH PNi k PN2 MoryT 
npeACTaBn^Tb cooom AnnHHbie KOflbi ppn 
nAeHTnc(3MKaL(HM nonb30BaTena b cucTeMe 3G c 
MflKP. 

Ha cfjur. 3A n 3B noKa3aHbi coBOKynHOCTM 

CUTHanOB M M3MeHeHMfl Cpa3 B KOMnneKCHOM 

pacniMpfliomeM nocneflOBaTenbHOCTn 
PN i+jPN Q , nocTynaiometi c Bbixofla reHeparapa 
OOMH c it/2 6, n KOMnneKCHOM pacninpfiioineti 
nocneAOBaTenbHOCTM, nocTynaiomeM Ha bxoa 
cjDMnbTpoB rpynnoBoro cneKTpa 22-1 m 22-2 
cooTBeTCTBeHHO. 06paTMMC?i k cfjMr. c 1 no 3B, 
rAe ppn nepBoro 11 LU sneMeHTa 1 
nocneAOBaTenbHOCTM PN-| bnxoahom CMman 
yMHOKMTenfi 30 b reHeparape OOMH c n/2 6 
CABMHyT Ha n/2, nocKonbKy flpyrotf bxoahom 
CMTHan b yMHOXMTenb 30 cflBMHyT Ha %I2, a 
KOMnneKCHbie AaHHbie, BbixoAfliAMe m 6noKa 

BbNMCneHMfl KOMnneKCHOM CpyHKL(MM, 

npeACTaBnaioT co6om n Bbipa>KeHHoe b 
a>opMe KOMnneKCHoro HMcna (Re+jim) b BMfle 



(0+1 j). CneflOBaTenbHO, 
yMHOXMTenb 34 co3AaeT KOMnneKCHbie AaHHbie 
(-1+j)=(0+j)x(1+j). 3 fl ecb (0+j) 
KOMnneKCHbie flaHHbie, nocTynaioiuMe M3 6noKa 
BbNMcneHMfl KOMnneKCHOM dpyHKL^MM 32, a (1+j) - 
HananbHbie 3HaneHMfi coflep>KMMoro perMCTpoB 
3aflep>KKM 36 w 38. 

Ha cpMr. 3A KOMnneKCHbie flaHHbie (-1+j) 
HaxoflflTca bo BTopoM KBaflpaHTe flMarpaMMbi b 
CMCTeMe opToroHanbHbix KoopflMHaT, 
onpeflenaeMbix AeMCTBMTenbHbiMM 
cocTaBnaioiAMMM (Re) m mhmmwmm 
cocTaBnaioiAMMM (Im) KOMnneKCHoro CMmana. 
fleMCTBMTenbHafl HacTb -1 KOMnneKCHbix asnhnx 
(-1 +j) xpaHMTca b perMCTpe 33Aep>KKM 36 Ha 
npoTaxeHMM BpeMeHM npoxoKfleHMfl OflHoro 
sneMeHTa, a MHMMan nacTb 1 xpaHMTca b 
perMCTpe 3aflep>KKM 38 Ha npoTfl)KeHMM BpeMeHM 
npoxojKfleHMH OflHoro aneMeHTa. 

flna BToporo nuJ sneMeHTa -1 
nocneAOBaTenbHOCTM PN-| BbixoflHOM CMrHan 
yMHO>KMTenfl 30 b reHeparape 0<DMH c jc/2 6 
CABMHyT Ha -tJ2, a KOMnneKCHbie AaHHbie, 
nocTynaioiAMe ot 6noKa BbNMcneHMfl 
KOMnneKCHOM cfjyHKi^MM 32, npeACTaBnaicT co6om 

.n Bbipa>KeHHoe b cpopMe KOMnneKCHoro 



MMcna (Re+jlm) b BMAe (0-j). CneflOBaTenbHO, 
yMHOXMTenb 34 co3flaeT 
laHHbie (1 +j)=(0-j)x(-1 +j). 3flecb 
(0-j) - KOMnneKCHbie flaHHbie, nocTynaK>mwe M3 
6noKa BbNMcneHMfl KOMnneKCHOM cj^yHKi^MM 32, a 
(-1+j) - npeflbiAyi^Me 3HaHeHMfl perMCTpoB 
3aflep>KKM 36 n 38. 

Ha <+jMr. 3A KOMnneKCHbie flaHHbie (1+j) 
HaxoflflTca b nepBOM KBaflpaHTe flMarpaMMbi b 
CMCTeMe opToroHanbHbix KoopflMHaT. 
fleMCTBMTenbHaa MacTb 1 KOMnneKCHbix flaHHbix 
(1+j) xpaHMTca b perMCTpe 3aflep>KKM 36 Ha 
npoTfweHMM BpeMeHM npoxo>KfleHMfl OflHoro 
sneMeHTa, a MHMMaa nacTb 1 xpaHMTca b 
perMCTpe 3aflep>KKM 38 Ha npoTsroceHMM BpeMeHM 
npoxo>KAeHMfl OflHoro sneMeHTa. rioflo6HbiM >Ke 
o6pa30M KOMnneKCHbie AaHHbie, nocTynaioiflMe c 
BbixoAa KOMnneKCHoro yMHOXMTena 34, 
npeflCTaBnaioT co6om (-1+j) flnfl TpeTbero nUJ 
sneMeHTa 1 nocneAOBaTenbHOCTM PN1 m (1+j) 
flna ^eTBepToro niil sneMeHTa -1 
nocneAOBaTenbHOCTM PN-|. 

Ha c(3Mr.3A KOMnneKCHafl paciiiMpfnomafi 
nocneflOBaTenbHOCTb PN|+jPNQ cymecTByeT bo 
btopom m nepBOM KBaflpaHTax flMarpaMMbi b 
CMCTeMe opToroHanbHbix KoopAMHaT, 
onpeflenneMbix AeMCTBMTenbHbiMM 
cocTaBnflioii^MMM (Re) m mhmmhmm 
cocTaBnaioLL(MMM (Im) KOMnneKCHoro CMmana, 
npMHeM Me>KAy Ka>KAbiMM flByMn 
nocneflOBaTenbHbiMM KOMnneKCHbiMM 
sneMem-aMU pa3HOCTb cpa3 cocTaBnneT W2. 

Pa3HOCTb cpa3 %!2 Me>Kfly Ka>KAbiMM flByMfl 
nocneflOBaTenbHbiMM KOMnneKCHbiMM 
sneMeHTaMM noflflepxMBaeTcw b KOMnneKCHOM 
pacniMpnioineM nocneAOBaTenbHOCTM, 
nonynaeMOM b pe3ynbTaTe noBTopHoro 
pacniMpeHMfl nocneAOBaTenbHOCTM PN 2- 
OGpaTMMCfi k cpMr.1, rfle KOMnneKCHaa 
pacniMpaioiAafl nocneflOBaTenbHOCTb {(1-j), 
(1+j). (1-J), (1+j)- } nonynaeTCfi nyTeM 
yMHO^eHMfl sneMeHTOB {(-1+j), (1+j), (-1+j), 
(1+j)...} KOMnneKCHOM paciuMpsioiAeM 
nocneAOBaTenbHOCTM PN|+jPN Q Ha sneMeHTbi { 
-1, 1, -1, 1,...} nocneAOBaTenbHOCTM PN 2 . KaK 
noKa3aHO Ha cpMr.3B, b KOMnneKCHOM 



pacLui/ipflioLneM nocneflOBaTenbHOCTn, 
nodynaioinew Ha Bxofl qbnnbTpoB rpynnoBoro 
cneKTpa 22-1 n 22-2, pa3HOCTb cfja3 Me>Kfly 
hca>KAbiMH AByMfl nocneflOBaTeribHbiMM 
KOMnneKCHbiMM sneMeHTaMM cocTaBnaeT %I2, 
TaK >Ke KaK n b KOMnjieKCHOM pacwnpflioLneCi 
nooneflOBaTenbHOOTM PN|+jPNq. 

nOCKOJlbhCy pa3HOCTb C+J33 Me>Kfly Ka>KflblMM 

flByMfl nocneflOBaTeribHbiMM KOMnneKCHbiMi/i 
sneMeHTaMU KOMnneKCHbix paciunpflioLunx 
nocneflOBaTenbHOCTeti HeBennKa, a MMeHHO 
paBHa tc/2, KaK bhaho H3 cpur. 3A n 3B, 
OTHOiueHMe nuKOBOM MOL14HOCTM k cpeflHei/i 
moiahocth MoSnribHOM nepeflann noone 
o6pa6oTKM b cjsnnbTpax rpynnoBoro cneKTpa 
22-1 m 22-2 yMeHbiuaeTOfl, mo CHM>KaeT 
nocneflCTBHfi noBTopHoro yBenn^eHnn. B 
pe3yribTaTe ynymuaeTon sepcfjeKTi/iBHOCTb m 
KanecTBO cbh3m. 

Ecjim 3aflaHHoe 3Ha4eHne a>a3bi b paflnaHax 
Ha BXOAe b yMHO>KMTejib 30 reHeparapa 0<t>MH 
0 %I2 6 cocTaBnneT -3 jt/2, to KOMnneKCHas 
paciui/ipflioLnafl nocneflOBarenbHOCTb 
PN i+jPN Q BbirnaflWT KaK coBOKynHOCTb 
onrHanoB, noKa3aHHan Ha <+jwr. 3A. Ecni/i 
3Ha4eHne b paflnaHax cocTaBnaeT - %I2 unn 
3 it/2, to sneMeHTbi KOMnneKCHoCi 
pacLui/ipflioLneM nocneflOBaTenbHOCTn 
PN i+jPN Q oyayT noflBJiflTbCfl nocneflOBaTenbHO 
Ha Tex >Ke no3Hi4Mflx b nepBOM n btopom 
KBaflpaHTax nooHepeflHO, Ham/iHas 0 nepBoro 
KBaApaHTa Ha 4)nr.3A. 

Ha c+jnr.4 npeflOTaBJieHa 6noK-cxeMa 
BToporo BapnaHTa reHeparapa 04>MH c %I2 6, 
noKa3aHHoro Ha c+jwr.1. KaK n b nepBOM 
BapuaHTe, MaKCHManbHas pa3HOOTb c£a3 Me>Kfly 
Ka>KAbiMi/i AByMfl nocneflOBaTeribHbiMM 
KOMnneKCHbiMn sneMeHTaMn KOMnneKCHoCi 
paciiinpflioLL(eM nocneflOBaTenbHOCTH 
PN i+jPNq cocTaBnaeT ±n/2. TeHeparap OOMH 
c jt/2 6 no BTopoMy BapnaHTy BKnioMaeT 
cyMMarap 40, perucTp 3aflep>KKM 42 h 6noK 
BbNncneHna KOMnneKCHOM <+jyHKi4Mi/i 44. 
CyMMarap 40 CKnaflbiBaeT niil sneMeHT 
nocneflOBaTeribHOCTM PN1 c npeflbiflymHM 
BbixoflHbiM cumanoM cyMMarapa 40, 
xpaHfliAMMcn b perucTpe 3aflep>KKM 42. 
npeflnoMTMTenbHO, mto6n HananbHoe 3HaMeHne 
perncTpa 3aflep>KKH 42 6bino ycTaHOBneHO Ha 
1/2. Bjiok BbiMncneHHfi KOMnneKCHOM c^yHKi^MM 
44 003flaeT KOMnneKCHyio pacnii/ipflioLiryio 
nocneflOBaTeribHOCTb PN|+jPN Q nyTeM 
npeo6pa30BaHM5i BbixoflHoro cumana 
cyMMarapa 40 b KOMnneKCHyio (+jyHKU,wo 
exp[jU/2(.))]. 

H3MeHeHne opa3bi KOMnneKCHOM 
paciiinpflioLL(eM nocneflOBaTenbHOCTH 
PN |+jPN Q 3aflaeTcn ypaBHeHweM (2) 



...a 



:(PNi +jPN Q /) = e(k) 



H3 ypaBHeHun (2) cneayeT, mto 4>a3a 
TeKyi^ero sneMeHTa KOMnneKCHoCi 

pacwi/ipsioLnew nocneflOBaTenbHOCTM 
PN i+jPNQ npeflCTaBnaeT co6om cyMMy c+ja3bi 
npeflbiflymero sneMeHTa v\ npon3BefleHMfl 
TeKyi^ero sneMeHTa nocneflOBaTenbHOCTM 
PN 1 nad2. 

Ecnn npeflnono>KMTb, hto cneflyiomHe flpyr 
3a flpyroM sneMeHTbi nocneAOBaranbHOCTeCi 
PN 1 1/1 PN2 npeflCTaBnnioT co6ofi {1 ,-1 , 1 , 

-1,...} M (-1, 1, -1, I,- , } 



coflep>KMMoro perucTpa 3aflep>KKM 42 paBHO 1/2, 
to nocneflOBaTenbHbie sneMeHTbi KOMnneKCHoCi 
paciunpaioLfleCi nocneflOBaTenbHOCTM 
PN i+jPNq, reHepupyeMoti reHeparapoM 0<t>MH 
c it/2 6, npeflCTaBnaioT co6om [(-1+j), (1+j), 
(-1+j), (1+j).-}, m nocneflOBaTenbHbie 
sneMeHTbi KOMnneKCHoCi pacniupjiioineCi 
nocneflOBaTenbHOCTM, nocTynaioifleM Ha Bxofl 
cjonnbTpoB rpynnoBoro cneKTpa 22-1 n 22-2, 
npeflCTaBnaioT co6om {(1-j), (1+j), (1-j), 
(1+j)...}. nocneflOBaTenbHOCTM PN-i k PN 2 MoryT 
npeflCTaBnaTb co6om flnnHHbie KOflbi fln^ 
MfleHTMcjoMKai^MM nonb30BaTenfl b cucTeMe 3G c 
MflKP. 

Ha a>nr. 5A n 5B flOKa3aHbi coBOKynHOCTM 
CMmanoB m M3MeHeHnn qba3 KOMnneKCHoPi 
paciunpflioifleM nocneflOBaTenbHOCTM 
PN i+jPN Q , nocTynaioifleM c Bbixofla reHeparapa 
O0>MH c jt/2 6, n KOMnneKCHoti pacLunpfnoiflefi 
nocneflOBaTenbHOCTn, nocTynaioifleti Ha Bxofl 
cjonnbTpoB rpynnoBoro cneKTpa 22-1 n 22-2 



06paTMMC^ k opur. c 1 no 5B, rfle fln^ 
nepBoro IILU sneMeHTa 1 nocneflOBaTenbHOCTH 
PN-i BbixoflHOM cuman cyMMarapa 40 paBeH 3/2 
(=1+1/2) n xpaHMTca b perucTpe 3aflep>KKM 42 
Ha npoTfl>KeHMM BpeMeHM npoxo>KfleHM3 oflHoro 
sneMeHTa, a KOMnneKCHbie flaHHbie, 
nocTynaioiflue c Bbixofla 6noKa BbMncneHws 
KOMnneKCHoCi (+jyHKi4MM 44, npeflCTaBnaioT cocom 
.311 , Bbipa>KeHHoe b ejoopMe KOMnneKCHoro 



Hucna (Re+jlm) b BMfle (-1+j), n flBnararefi 
sneMeHTOM KOMnneKCHOM pacniMp^ioifleM 
nocneflOBaTenbHOCTn PN|+jPN Q . 3flecb (-1+j) 
HaXOflMTC^ bo BrapoM KBaflpaHTe flMarpaMMbi B 
opToroHanbHon cncTeMe KoopflnHaT, 
noKa3aHHOM Ha c+jnr.5A. 

flna BToporo nLU sneMeHTa -1 
nocneflOBaTenbHOCTM PN-i BbixoflHOM curHan 
cyMMaTopa 40 paBeH 1/2 (=-1+3/2) v\ xpaHHTca 
b perucTpe 3aflep>KKH 42 Ha npoT3>KeHnn 
BpeMeHM npoxo>KfleHMfl OflHoro sneMeHTa, a 
KOMnneKCHbie flaHHbie, nocTynaioir^ue c Bbixofla 
&noKa BbNucneHna KOMnneKCHoCi c+jyHKLiMM 44, 
npeflCTaBnsioT co6om .n , Bbipa>KeHHoe b 



cjoopMe KOMnneKCHoro nucna (Re+jlm) b Bnfle 
(1+1j). 3flecb (1+1j) HaxoflMTcn b nepBOM 
KBaflpaHTe fluarpaMMbi b opToroHanbHbix 
KoopflMHaTax, noKa3aHHOM Ha <+jnr.5A. 
noflo6HbiM >Ke o6pa30M KOMnneKCHbie flaHHbie, 
nocTynaioiflne c Bbixofla 6noKa BbNucneHun 
KOMnneKCHoCi cfjyHKLiMM 44, npeflCTaBnaicT co6om 
(-1+j) flna TpeTbero nLU sneMeHTa 1 
nocneflOBaTenbHOCTn PN-i n (1+j) flna 
HeTBepraro nLU sneMeHTa -1 

nocneflOBaTenbHOCTn PN-|. 

Ha 4)nr.5A KOMnneKCHaa pacujupaioifla^ 
nocneflOBaTenbHOCTb PN|+jPNQ cyiflecTByeT bo 
btopom n nepBOM KBaflpaHTax cwcTeMbi 
opToroHanbHbix KoopflnHaT, onpeflenaeMoti 
fleMCTBnrenbHbiMM cocTaBnflioiflMMM (Re) n 
/i cocTaBnnioiflMMn (Im) KOMnneKCHoro 
npn'-ieM pa3HOCTb c+ja3 Me>Kfly 
Ka>KflbiMn flByMfl nocneflOBaTenbHbiMM 

Pa3HOCTb cjoa3 %I2 Me>Kfly Ka>KflbiMM flByMn 
nocneflOBaTenbHbiMM KOMnneKCHbiMi/i 
sneMeHTaMM noflflep>KHBaeTCfi b KOMnneKCHoPi 
pacmnpnioifleti nocneflOBaTenbHOCTM, 



nonynaeMOM b pe3ynbTaTe noBTopHoro 
paciiinpeHun KOMnneKCHofi pacLUMpaiomeM 
nooneflOBaTenbHOOTM 

PN i+jPN Q nocneAOBaTejibHOCTbio PN 2 . 
(3aMeTMM, 4T0 3Ta KOMnneKCHaa paciiinpflioinafl 
nocneflOBaTenbHOCTb TaK>Ke MoxeT 6biTb 
noBTopHO paciunpeHa nepBOHaHanbHofi riLU 
nocneflOBaTenbHOCTbio nu6o KaKOM-nw6o APyrofi 
riLU nocneAOBaTejibHOCTbio). Oo~paTHMCfl k 
cpnr.1 , rfle KOMnneKCHaa pacwMpsiomafl 
nocfieflOBaTeribHOCTb {(1-j), (1-j), (1-j), 

nony^aeTcs nyTeM yMnaxenv\n 
sneMeHTOB { (-1+j), (1+j), (1+j)...} 
KOMnneKCHOM pacujwpsioLAeM 
nocfieflOBaTeribHOCTM PN|+jPN Q Ha sneMeHTbi 
{-1, 1, -1, 1,...} nocneflOBaTenbHOCTW PN 2 . KaK 
noKa3aHO Ha c+JMr.5B, b KOMnneKCHOM 
pacwwpflioLneM nocneflOBaTeribHOCTM, 
nocTynatoiiieiJi Ha bxoa cpwibTpoB rpynnoBoro 
cneKTpa 22-1 v\ 22-2, pa3HOCTb dpa3 Me>Kfly 
KajKflbiMM AByMfl nocneflOBaTefibHbiMn 

TaK KaK n b KOMnneKCHOM pacujMp^ioi^eM 
nocTieflOBaTeribHOCTM PN|+jPNq. 

nOCKOTlbKy pa3HOCTb CjDa3 Me>Kfly Ka>KflblMM 

flByMfl nocneflOBaTefibHbiMn KOMnneKCHbiMM 
3fieMeHTaMM KOMnrieKCHbix pacniwpaioLunx 
nocrieflOBaTeribHOCT 



i jt/2, 



. 5A n 5B, 



OTHOUjeHMe nWKOBOM MOli^HOCTM k cpeAHetf 

mollihocth Mo6nribHoCi nepeAann nocrie 
o6pa6oTKM b epwnbTpax rpynnoBoro cneKTpa 
22-1 n 22-2 yMeHbiuaeTCfl, TeM can/ibiM 
npeAOTBpamafl noflBneHne noBTopHoro 
yBejinHeHUfi. B pe3yribTaTe noBbiLuaeTca 

at+JC+jeKTMBHOCTb M Ka4eCTBO CBS3M. 

Ha cpnr.6 npeACTaBneHa 6noK-cxeMa MC b 
cucTen/ie 3G IS-95, b KOTopofi Mcnonb3yeTca 
cnocoo" pacujupeHna m MOAyn?mMM comacHO 
flaHHOMy BapnaHTy ocymecTBneHMS HacToamero 
n3o6peTeHna. Oo"paTHbie KaHanbi cba3h 
BKJiKwaioT KaHan nMnoT-ci/imana, KOTopbifi 
Bcerfla aKTMBM3npoBaH, KaHan ynpaBneHMH, 

OCHOBHOM KaHan, KOTOpbIM BblBOflHTCfl M3 

pa6oTbi b onpefleneHHOM Kaflpe, n 
AononHMTenbHbiM KaHan. KaHan nunoT-cumana 
He MOAynnpyeTca n ncnonb3yeTca pf\n 
nonyMeHMfl HaManbHbix 3HaMeHMM, BpeMeHHoro 
cne>KeHHfl m CMHxpoHW3au,ww pswK-npneMHMKa 
(co6wpaioinero npneMHMKa). 3to AaeT 
B03MO)KHOCTb perynnpoBaTb Moii^HOCTb b 

06paTHOM nMHMM CBA3M B 3aMKHyTOM u,MKne. 

BbifleneHHbiti KaHan ynpaBneHna nepeflaeT 
HeKOflnpoBaHHbiM 6mt Ann 6bicTporo 
ynpaBneHHfi MOLUHOCTbio n KOAMpoBaHHyio 
MHCpopMai^Mfo Ann ynpaBneHMfl. 3th ppa BMfla 
HHCpopMai4MH MynbTnnneKcnpyK3TCfi n 
nocbinaioTca no OAHOMy KaHany ynpaBneHMfl. 
Ochobhom KaHan ncnonb3yeTCfi a™ nocunKn 
KaApoB nPC (npoTOKon paAMOCBS3M) h 
naKeTHbix ashhnx. 

KaHanbi pacLunpsioTCfl KOAaMM Yoniua ppn 
cjaopMnpoBaHHfl opToroHanbHbix KaHanoB. 
Cnmanbi KaHana ynpaeneHun, a TaK>Ke 
AononHMTenbHoro m ochobhoto KaHanoB 
yMHO>KaioTCfl Ha cooTBeTCTByioLAMe KOflbi Yonuja 
b yMHO>KHTenfix 50, 52 w 54 cooTBereTBeHHO. 
KoHTponnepw OTHOci/iTenbHoro yci/ineHMfl 56, 58 
h 60 perynnpyK3T OTHOci/iTenbHbie 

K03C|DCjDMU,MeHTbl yCHneHMfl G c BblXOflHblX 

cwmanoB yMHO^HTenew 50, 52 n 54 
cooTBeTCTBeHHO. CyMMaTop 62 CKnaAbiBaeT 



ynpaBneHMfl, nony-ieHHbiM 



KOHTponnepa OTHOCHTenbHoro ycuneHHfi 56. 
npocyMMnpoBaHHbie AaHHbie ot cyMMaTopa 62 
ncnonb3yK3Tcn KaK cuman 1-KaHana. CyMMaTop 
64 CKnaAbiBaeT ci/iman AononHMTenbHoro 
KaHana, nocTynaioLAHM c BbixoAa KOHTponnepa 
OTHOCHTenbHoro ycuneHH^ 58 c CHTHanoM 
ochobhoto KaHana, nocTynaioiAMM c BbixoAa 
KOHTponnepa OTHOCHTenbHoro ycuneHMfl 60. 
npocyMMnpoBaHHbie b cyMMaTope 64 AaHHbie 
ncnonb3yioTCfi b KanecTBe cwrHana Q-KaHana. 

KaK noK33aHO Ha cjjur.l, cuman, 
nocbinaeMbiw no KaHany nunoT-cumana, 
BbiAeneHHOMy KaHany ynpaBneHna, ocHOBHOMy 
KaHany n AononHMTenbHOMy KaHany, 9 

m KaHan ynpaBneHMfl npn cyMMnpoBaHMM 
o6pa3yicT 1-KaHan, a ochobhom KaHan v\ 
AononHHTenbHbm KaHan npn cyn/iMnpoBaHMM 
o6pa3yioT Q-KaHan. KoMnneKCHbiw cm man I- m 
Q-KaHanoB noABepraeTcn KOMnneKCHOMy 
pacninpeHMio KOMnneKCHOM pacninpfiioLneM 
nocneAOBaTenbHOCTbio PN|+JPN Q b 
KOMnneKCHOM pacmnpnTene 2 Ha cpnr.6. 
KoMnneKCHO pacninpeHHbiM cm man yMHOxaeTca 
Ha nocneAOBaTenbHOCTb PN 2 , to ecTb Ha 

AnMHHbIM KOA ATia MAeHTMCpMKai^MM 

nonb30BaTena. Pe3ynbTnpyioinafi Kon/inneKCHaa 
pacinnp^ioiAafl nocneAOBaTenbHOCTb 
noABepraeTca 4)MnbTpai4MM b cf)MnbTpax 
rpynnoBoro cneKTpa 22-1 m 22-2 m nepeAaeTca 
Hepe3 KOHTponnepbi ycnneHna 24-1 v\ 24-2, 
' 26-2 m CyMMaTop 28 c 

DBOV\ MOU4HOCTM K 

cpeflHew MOL14HOCTH. 

Ha cpnr. 7 npeACTaBneHa 6noK-cxeMa MC b 
CMCTeMe LLI-MflKP, b kotopom Mcnonb3yeTca 
cnoco6 pacninpeHMfl m MOAynflL^nn comacHO 
HacTonmeMy M3o6peTeHMio. Ha cpur. 7 no 
BbiAeneHHOMy KaHany arm cpn3M4ecKnx AaHHbix 
(BK*fl) nocbinaeTcn cm man TpaepwKa, a no 
BbiAeneHHOMy KaHany ppn AaHHbix ynpaBneHMfl 
(BKflY) nocbinaeTCJi CMman ynpaBneHMfi. 
CMman BK<t>fl yMHO>KaeTCfi b yMHOKMTene 70 Ha 
koa cpopMMpoBaHun KaHana C □ c HacTOTOM 
cneAOBaHna sneMeHTOB, n stot KaHan 
CTaHOBMTcn 1-KaHanoM. CMman BKflY 
yMHO>KaeTCfi b yMHO>KMTene 72 Ha koa 
cpopMnpoBaHMfl KaHana C c c HacTOTOM 
cneAOBaHna sneMeHTOB, npeo6pa3yeTcn b 
cpopMy MHUMoro Hucna c noMombio mhmmoto 
onepaHAa (.j) 74, m stot KaHan CTaHOBHTca 
. 3Aecb KOAbi Cp m Cq fiBn^iOTC^ 
opToroHanbHbiMH. KaHanbi I m Q 
cpopMnpyioT KOMnneKCHbiM CMman. 

KoMnneKCHbiM curHan KOMnneKCHO pacmnpfleTCfl 
KOMnneKCHOM pacLUMpaioLneCi 
nocneAOBaTenbHOCTbio PN|+jPNq b 
KOMnneKCHOM paciiiMpMTene 2 Ha a>Mr.7 m 
yMHO>KaeTCfi Ha nocneAOBaTenbHOCTb PN 2 ; to 

eCTb Ha ATlMHHblM KOA Rn?\ MAeHTMC+JMKaLtMM 

nonb30BaTenn, KorapbiM reHepupyeTca b 
reHeparape PN 2 21. Pe3ynbTMpyioLL(afi 
KOMnneKCHan pacniMpnioi^afl 
nocneAOBaTenbHOCTb noABepraeTca 
cpunbTpai^MM b cpi/inbTpax rpynnoBoro cneKTpa 
22-1 m 22-2 m nepeAaeTcn Mepe3 KOHTponnepbi 
ycnneHMfl 24-1 m 24-2, CMecMTenM 26-1 m 26-2 

M CyMMaTOp 28 C nOHM)KeHHblM OTHOllieHMeM 
nMKOBOM MOIUHOCTM K CpeflHeM MOLUHOCTH. 

ComacHO BbiujeonMcaHHOMy M3o6peTeHMio 
OTHOiiieHne nMKOBOM MOU4HOCTM k cpeAHeM 
mol^hoctm MoGnnbHOM nepeAaMM 

orpaHMMMBaeTCfl b onpeAeneHHOM AMana30He 
nyTeM o6ecneMeHMfi pa3HOCTM a>a3 Me>KAy 



Ka>KAbiMH AByMfl nocneflOBaTeribHbiMn 
aneMeHTawiM KOMnneKCHOM pacLuwpaiomeM 
nocneflOBaTenbHOCTM, paBHOM 90°. B 
pe3ynbTaTe Moii(HOCTb Mo6nribHOM nepefla^n 
reHepupyeToa TonbKO Ha nnHePiHOM y-iacTKe 
xapaKTepMCTMKM ycMJwenfl moiahoc™, hto 
no3BonaeT ™6ko peryrnpoBaTb MOLAHOCTb 
Mo6unbHOM nepeflaMM m pa3Mepbi cotobom 
aneMKM. KpoMe Toro, MoryT 6biTb ynynweHbi 
xapaKTepMCTMKM aBTOKoppenauMM 
MHorojiyneBoro CMmana m xapaKTepMCTMKM 

B33MMHOM KOppejiy^MM no OTHOLLieHMfO k flpyrMM 

norib30BaTenflM nyTeM noBTopHoro paciiiMpeHMfi 
cwmana, KOTopbiM npowen Hepe3 KOMnneKCHbiM 
paciuMpMTenb, flpyroM nill 

nocneflOBaTenbHOCTbio, Korapaa reHepMpyeTcn 
reHepaTopoM niil koaob. 

Xots flaHHoe M3o6peTeHMe 6bino 
npeACTaBneHO m onMcaHO co ccbiriKaMM Ha 
KOHKpeTHbie npeflnoMTMTenbHbie BapMaHTbi ero 
ocyiAecTBneHMfi, cneL^anMCTaM b ashhoCi 

06jiaCTM TeXHMKM OMeBMflHO, HTO MO)KHO BHGCTM 

pa3fiMHHbie M3MeHeHM?i, KacaioiAMecfl cpopMbi m 
AeTaneM era peanM3au,MM, b npeflenax 
cymHOCTM m o6"ben/ia M3o6peTeHMfl, 
onpefleneHHbix b cfcopMyne M3o6peTeHMfl. 

cDopiwyna M3o6peTeHnn: 

1 . CnOCOO" yMeHbLUeHHfl OTHOLUeHMfl nMKOBOM 

moiahoctm k cpeAHeM moli^hoctm nepefla^M 

MO^MJlbHOM OT8HL4HM B CMCTeMe MOO~MnbHOM 

CBA3M, 3aKnK3MaioiAMMCfi b tom, 4to reHepMpyioT 
KOMnneKCHyio pacLUMpjuomyio 
nocneAOBaTenbHOCTb, b kotopom pa3HOCTb qba3 
Me>Kfly Ka>KAbiMM abyma nocneAOBaTenbHbiMM 

(nceBflOLiiyMOBOM) nocneflOBaTenbHOCTM, 
nonyMaeMOM Ha Bbixofle nill reHepaTopa, 
cocTaBJiaeT 90 °, m paciuMpaioT AaHHbie, 
npeAHa3HaMeHHbie flnfl nepeflaMM b Mo6"MnbHOM 
CTaHL^MM, KOMnneKCHOM paciuMpflioiAeM 
nocneAOBaTenbHOCTbio. 

2. Cnoco6 no n. 1, OTJiMMaioiAMMCfl TeM, 4to 
npM reHepaL^MM KOMnneKCHOM pacwMpfiioiAeM 
nocneAOBaTenbHOCTM yMHOwaioT sneMeHTbi nill 
nocneAOBaTenbHOCTM Ha 3aAaHHoe 3HaneHMe 
cj3a3bi Ana nony-ieHMfl CABMHyTbix no cpa3e 
aneMeHTOB, npeo6pa3yioT cflBMHyTbie no qba3e 
aneMeHTbi b KOMnneKCHbie flaHHbie npM 
Mcnonb30BaHMM b Ka^ecTBe cpa3bi Ka>Kfloro 
cflBMHyToro no cpa3e sneMeHTa m yMHO>KaioT 
npeo6pa30BaHHbie KOMnneKCHbie flaHHbie Ha 
paHee npeoopa30BaHHbie KOMnneKCHbie AaHHbie 
Ansi reHepau,MM MHO>KecTBa sneMeHTOB 
KOMnneKCHOM paciuupflioLneii 
nocneAOBaTenbHOCTM. 

3. Cnoco6 no n. 2, OTnMHaiomMMCfl TeM, 4to 
npM npeo6pa30BaHMM Mcnonb3yioT KOMnneKCHyio 
cjDyHKi^Mfo exp (j[.] ) a™ npeo6pa30BaHMfl 
cflBMHyTbix no dpase aneMeHTOB b KOMnneKCHbie 
AaHHbie. 

4. Cnoco6 no n. 2, OTnMMaioii^MMCfl TeM, 4to 
3aAaHHoe 3HaneHMe cpa3bi HaxoflMTca b 
flnana30He ot Fji/2 ao F3n/2. 

5. Cnoco6 no n. 1, OTnMMaioii^MMCs TeM, 4to 
npM reHepaL(MM KOMnneKCHOM pacniMpfnomeM 
nocneAOBaTenbHOCTM ocymecTBnsiioT cno>KeHMe 
KajKAoro sneMeHTa nill nocneAOBaTenbHOCTM c 
cooTBeTCTByioLUHM npeflBapnTenbHO 
3anoMHeHHbiM sneMeHTOM Ana nonyneHMfi 
npocyMMMpoBaHHbix sneivieHTOB m npeo6pa3yioT 
npocyMMMpoBaHHbie sneMeHTbi b KOMnneKCHbie 
AaHHbie Ana reHepau,MM MHO>KecTBa aneMeHTOB 
KOMnneKCHOM paciunpflioiAeM 
nocneAOBaTenbHOCTM. 



6. Cnocoo" no n. 2, OTnn^aioiAMMCfl TeM, hto 
npM npeo6pa30BaHMM Mcnonb3yioT KOMnneKCHyio 
cpyHKL(Mio exp j(it/2(.)) Ana npeo6pa30BaHMH 
npocyMMMpoBaHHbix sneMeHTOB b 



7. Cnoco6 no n. 1, OTnuMaioiAMMca TeM, hto 
AononHMTenbHO noBTopHO paciuMpaioT 
paciiiMpeHHbie flaHHbie, npeflHa3HaHeHHbie flna 
nepefla^n b Mo6MnbHOM CTaHL^nn, He3aBMCMMOM 
nLU nocneflOBaTenbHOCTbio. 

8. YcTpoMCTBO flnfi yMeHbiueHnfi OTHOLueHnn 

nMKOBOM MOIAHOCTM K CpeflHeM MOL^HOCTM 

nepefla^n Mo6MnbHofi CTaHL4MM b cncTeMe 
Mo6MHbHOM CBS3M, coflep>Kaii^ee reHepaTop 
KOMnneKCHOM paciiiMpjuoiAeCi 
nocneflOBaTenbHOCTM flna reHepai^MM 
KOMnneKCHOM paciiiMpaioiAeM 
nocneflOBaTenbHOCTM, b kotopom pa3HOCTb dpa3 
Me>Kfly Ka>KflbiMM AByMfi nocneflOBaTenbHbiMM 

(nceBfloiuyMOBoCi) nocneflOBaTenbHOCTH, 
nonynaeMOM Ha BbixoAe niil reHeparapa, 
cocTaBnaeT 90 0 n pacLUMpMTenb pf\n 
paciiiMpeHMfi flaHHbix, npeflHa3HaHeHHbix ppn 
nepefla^M b Mo6MnbHOM CTaHi^MM, KOMnneKCHOM 
paciuMpsiomeM nocneflOBaTenbHOCTbio. 

9. YcTpoMCTBO no n. 8, OTnMHaioineecfl TeM, 
hto reHepaTop KOMnneKCHOM pacniMpaioiAeM 
nocneflOBaTenbHOCTM coflep>KMT yMHO>KMTenb 
Ana yMHOKeHMa sneMeHTOB nLU 
nocneflOBaTenbHOCTM Ha 3aflaHHoe 3HaneHMe 
c|3a3bi Ana nonyneHMfl CABMHyTbix no 4)a3e 
sneMeHTOB, reHeparop KOMnneKCHbix ashhux 
flna npeo6pa30BaHMa CABMHyTbix no cpa3e 
sneMeHTOB b KOMnneKCHbie AaHHbie npM 
Mcnonb30BaHMM b KanecTBe cpa3bi Ka>KAoro 
CABMHyraro no cpa3e aneMeHTa m KOMnneKCHbiM 
yMHO>KMTenb ppn reHepau,MM MHO>KecTBa 
sneMeHTOB KOMnneKCHOM pacniMpfiioLfleM 
nocneflOBaTenbHOCTM yMHOxeHMfl 
npeo6pa30BaHHbix KOMnneKCHbix flaHHbix Ha 
paHee npeo6pa30BaHHbie KOMnneKCHbie 



10. YcTpoMCTBO no n. 9, OTnMHaioifleecfl TeM, 
hto npM npeo6pa30BaHMM CABMHyTbix no cpa3e 
sneMeHTOB b KOMnneKCHbie flaHHbie 
Mcnonb3yeTcn KOMnneKCHan cpyHKU,Mfl exp (j[.] ). 

1 1 . YcTpoMCTBO no n. 9, OTnMHaioineecn TeM, 
hto 3aflaHHoe 3HaneHMe a>a3bi HaxoAMTca b 
AMana30He ot Fn/2 flo F3 n /2. 

12. ycTpoMCTBO no n. 8, OTnMHaioifleecfl TeM, 
hto reHepaTop KOMnneKCHOM pacniMpaioiAeM 
nocneflOBaTenbHOCTM coflep>KMT cyMMarap flna 
cno>KeHMfi Ka>Kfloro aneMeHTa niil 
nocneflOBaTenbHOCTM c cooTBeTCTByioiAMM 
npeflBapMTenbHO 3anoMHeHHbiM sneMeHTOM pf\n 
nonyneHMfl npocyMMMpoBaHHbix sneMeHTOB m 
reHeparap KOMnneKCHbix AaHHbix pf\n 
reHepaL(MM MHO>KecTBa sneMeHTOB KOMnneKCHOM 
paciiiMpflioiAeM nocneAOBaTenbHOCTM nyTeM 
npeo6pa30BaHMfl npocyMMMpoBaHHbix 

13. ycTpoMCTBO no n. 12, oniMHaioLneecfl 
TeM, hto npM npeo6pa30BaHMM 
npocyMMMpoBaHHbix sneMeHTOB b KOMnneKCHbie 
flaHHbie Mcnonb3yeTca KOMnneKCHaa a>yHKL^Mfl 
exp U(*/2(.))]. 

14. ycTpoMCTBO no n. 8, OTnMHaioifleecfl TeM, 
hto flononHMTenbHO coflepmiT noBTopHbiM 
pacniMpMTenb flnfi noBTopHoro paciuMpeHMfi 
paciiiMpeHHbix flaHHbix, npeflHa3HaneHHbix pf\9, 

nepefl3HM B MO^MnbHOM CTaHL^MM, He33BMCMM0M 

nill nocneflOBaTenbHOCTbio. 

15. ycTpoMCTBO no n. 14, OTnMHaicineecfl 
TeM, hto He3aBMCMMaa nuJ 



nocneflOBaTenbHOCTb MfleHTM'-iHa nill 
nocneflOBaTenbHOCTM. 

16. YcTpcwcTBO ATis yMeHbiueHnfl 

OTHOLUeHMfl nMKOBOM MOLUHOCTH K CpeflHeM 

molahocth nepefla^n Mo6nnbHo£i CTaHi4MM b 
cucTen/ie Mo6nnbHow cbswh, ooflep>Kainee 
cpeflCTBO reHepaL^nn KOMnneKCHOM 

pacwi/ipflioLneM nooneflOBaTenbHOOTM Ann 
reHepaL^nn KOMnneKCHOM pacwi/ipflioLnew 
nocneflOBaienbHOCTM, b kotopom pa3H0db dpas 
Me>Kfly Ka>KflbiMH flByMfi nocneflOBaTenbHbiMM 
KOMnneKCHbiMM sjieMeHTaMM riLU 

(nceBAOLiiyMOBoK) nocneflOBaTenbHOCTM, 
nony-iaeMofi Ha Bbixofle nill reHepaTopa, 
cocTaBiifieT 90 0 n cpeflCTBO pacninpeHUfl f\nn 
paoiiinpeHun flaHHbix, npeflHa3HaMeHHbix pjv\ 
nepeAaMM b Mo6nnbHoti CTaHL(nn, KOMnneKCHofi 
pacujupflioiAeM nocneflOBaTenbHOCTbio. 

17. YcTpoMCTBO no n. 16, OTnu^aKJiAeeca 
tqm, mto cpeAOTBO reHepai4MM KOMnneKCHOM 
paciunpflKJiAeti nocneAOBaTeribHOCTH coAep>KMT 
opeAOTBO yMHO>KeHna ppn yMHO>KeHns 
sneMeHTOB nill nocneAOBaTenbHoc™ Ha 
3aAaHHoe 3HaHeHne epa3bi pf\n nonyneHi/ia 
CABUHyTbix no (J)a3e aneMeHTOB, cpeACTBO 
reHepau,nn KOMnneKCHbix AaHHbix Ann 
npeo6pa30BaHMfl CABMHyTbix no c£>a3e 

AaHHbie npi/i 
cpa3bi Ka>KAoro 



yMHO>KeHMfl Ann reHepaL(wn 



paciunpaioLueCi nocneAOBaienbHOCTM nyTeM 
yMHO>KeHMfi npeo6pa30B3HHbix KOMnneKCHbix 
AaHHbix Ha paHee npeo6pa30BaHHbie 
KOMnneKCHbie AaHHbie. 

18. YcTpoMOTBO no n. 17, OT/inHaioLAeecfl 
tgm, hto 3aflaHHoe 3HaHeHwe cpa3bi Haxoflmcs b 
Anana30He ot Fjt/2 ao F3jt/2. 

19. YcTpoMOTBO no n. 16, OTnunaioLneecfl 
TeM, hto cpeACTBO reHepaL^H KOMnneKCHOM 
pacmnpnioiAeti nocneAOBaTenbHOCTW coa©P>kmt 
cpeACTBO cyn/iMnpoBaHHfi ppn cno>KeHHfi 
Ka>KAoro sneMeHTa nill nocneAOBaTenbHoc™ c 
cooTBeTCTByioLAMM npeABapm-enbHO 
3anoMHeHHbiM sneivieHTOM pim nonyneHua 
npocyMMnpoBaHHbix sneMeHTOB i/i cpeACTBO 
reHepaL(MM KOMnneKCHbix AaHHbix a™ 
reHepau.nn MHO>KecTBa snen/ieHTOB KOMnneKCHofi 
paciui/ipsioLueCi nocneAOBaTenbHoc™ nyTeM 
npeo6pa30BaHnn npocyMMwpoBaHHbix 

20. ycTpoifaTBO no n. 16, OTnHHaioLAeecfl 
TeM, hto AonoriHHTeribHO coAepwuT cpeflCTBO 
noBTopHoro paciiii/ipeHHSi a™ noBTopHoro 
pacwi/ipeHHfl pacnii/ipeHHbix AaHHbix, 
npeAHa3HaneHHbix rdr nepeAaMH b Mo6nnbHOM 

CT8HL4HH, He3aBHCHMOH I1LLI 

nociieAOBaTejibHOCTbio. 
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